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TYPE 61 RECEIVER 
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The FEDERAL Type 61 has a greater breadth of usefulness than any other of FEDERAL’S 
receivers. It may be used with equal effectiveness with a small or large loop antenna, a small indoor 
wire, or the more common large outdoor antenna systems and when used with any of these types 
of signal pickup systems, will give a range of reception of such magnitude as to make available 
almost all American broadcasting. It secures its great range and flexibility through the use 
of its three stages of radio frequency amplification in combination with two stages of audio fre- 
quency amplification and through a unique switching system, which gives an exceptionally great 
variation of the degree of amplification, it has an extremely wide range. 

It is so constructed that when used with an antenna it is, in effect a very selective and ex- 
tremely sensitive two tuned circuit receiver while when used with a loop it becomes a single tuned 
circuit receiver. The change from one type of receiver to the other is accomplished through the 
simple turning of a single switch. , 

Practically every position of the circuit is provided with separate controls thus making it 
possible to operate all parts of the device at the utmost efficiency. 

By careful choice of the controlling mechanism and the arrangement of parts, the operation 
of the controls is made quite independent so that the manipulation of any control may be accom- 
plished without any reaction on the remaining controls. This makes possible the operation of 
the receiver at a high degree of effectiveness without any previous familiarity with the device and 
makes the manipulation of the controls to bring about maximum possible effectiveness possible 
after only an extremely limited experience with the device. 

The face of the receiver is a highly polished black bakelite panel upon which all control knobs 
are of a similar material while all exposed metal parts are of highly polished nickel. The mahog- 
any cabinet which houses the receiver is finished in a luxurious dark brown mahogany with a 
delightful satin surface. It will retain its beautiful finish indefinitely and requires only the most 
infrequent dusting or polishing. 

The terminals for the connection of all auxiliaries such as antenna, ground, batteries, etc., 
are mounted inside the cabinet so that all connecting wires are concealed from view. 


SPECIFICATIONS 
ANTENNA 
The receiver will operate on all types of antennas ranging from the indoor loop or open 
wire antenna to the large, high, outdoor antenna system. The adjustment of the receiver to 
suit any particular antenna is accomplished through the use of two simple switches. 
TUBES 
Any of the commonly available vacuum tubes may be used with the receiver. This is 
made possible through both the circuit design and through the use of the No. 27 rheostat, 
which provides control for any tube filament current between the limits of the very small cur- 
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rent required by the UV-199 tube to the much higher current required by the UV-200 vacu- 
um tube. 


BATTERIES 


Any type of dry or storage battery may be used with the receiver, since the No. 27 rheo- 
stats with which it is provided allows the control of any battery voltage between two and six 
volts. - 

Individual control of the filament current of each vacuum tube is provided through the 
use of a No. 27 filament rheostat for each of the six tubes. 


TELEPHONES OR LOUD SPEAKER 


The telephone binding posts and telephone jack provide for the connection of any type 
of head set or loud speaker the connecting cords of which are equipped with either plug or 
plain terminals. A special pair of terminals are also provided inside the set for the con- 
nection of the loud speaker. 


TUNING SYSTEM 


The tuning system consists of two variable inductively coupled tuned circuits. The an- 
tenna circuit is tuned by means of two inductance switches, whereby the inductance may be 
very slowly varied, a turn ata time. The secondary circuit is tuned by means of a FEDERAL 
No. 45 Variable Air Condenser and an auxiliary FEDERAL No. 48 Vernier Condenser. 
The coupling between the two circuits is made variable in exceptionally minute steps so 
that a very close control of the selectivity of the receiver is easily possible. Through the 
turning of a switch the receiver is changed to a single tuned circuit device which employs 
a loop antenna. 


RADIO FREQUENCY AMPLIFIER 


The R. F. Amplifier consists essentially of three FEDERAL R. F. Transformers 
and will perform very effectively with any of the many vacuum tubes over the entire band of 
broadcast wavelengths,—225 to 550 meters. It is provided with an R. F. Amplification Con- 
trol whereby the degree of amplification is made variable between wide limits. 


AUDIO FREQUENCY AMPLIFIER 


The A. F. Amplifier consists essentially of FEDERAL amplifying transformers and 
will operate with any of the available vacuum tubes to give an extraordinarily high degree of 
amplification combined with a pureness and faithfulness of reproduction unrivaled by any 
other type of ampliher. It is provided with an A. F. amplification control, whereby the de- 
gree of amplification may be varied between wide limits. 


TUBE MOUNTING 
The six vacuum tube sockets are securely mounted on a suspension of elastic material, 
making the whole receiver proof against shock and eliminating the tube noises inherent in 
any other type of mounting. 
PANEL 
The panel is of the highest grade of phenol condensation material with the controls ar- 
ranged in such symmetry as to give a well balanced and beautiful assembly. 
CABINET 


The cabinet, which is of mahogany, finished in a very dark brown, is beautiful, both in 
its proportions and its finish and its color is such that it blends most harmoniously with 
either a setting of mahogany or walnut furniture. The cover of the cabinet opens conven- 
iently upward exposing the internal mechanism of the receiver and makes the connection of 
all auxiliaries and the insertion or removal of vacuum tubes most conveniently and easily ac- 
complished. 


DIMENSIONS 
Cabinet Panel 
Height, ‘1634 Inches. Height, 12% Inches. 
Width, 24% Inches. Width, 2) 2) Inches: 
Depth, 123% Inches. Net Weight, 35 Ibs. 


Type 61 Receiver (with head’ set) )J7.. ease ieee each, $223.00 
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TYPE 59 RECEIVER 
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The FEDERAL Type 59 Receiver has a greater range of reception and a more beautiful re- 
production of music than any of the FEDERAL receivers which have been produced in the past 
for use primarily with antennas. Through its use practically all the broadcasting on the Ameri- 
can continent is made available under good conditions and the entertainment which may be se- 
cured through its remarkable faithfulness of tone reproduction makes it a device of infinite utility. 
In addition to its tremendous receiving range, it makes possible, through its exceptionally precise 
tuning qualities, almost a complete elimination of all but the broadcasting of the desired station 
and it does this with the simplest kind of manipulation and adjustment. 

It gains its tremendous range of reception through the use of painstaking circuit design and 
the choice of the finest kinds of materials, fabricated with the most careful workmanship. 

It is essentially, a two-circuit*receiver with variable inductive coupling between the circuits 
in connection with a combination radio and audio frequency amplifier, consisting of one stage of 
FEDERAL Radio Frequency amplification and two stages of FEDERAL Audio Frequency am- 
plification. It combines in itself, a rare degree of ease and simplicity of operation with a degree 
of effectiveness unique to itself. Sufficient controls are provided so that the utmost in receiving 
range may be secured under very careful manipulation, while the choice and arrangement of 
parts and the lack of interdependence of controls is such that a more casual manipulation of the 
receiver will still give a greater range of reception than has heen heretofore available by ap- 
paratus more complicated than the FEDERAL Type 59. 

The entire receiver is mounted on a polished bakelite panel with all exposed metal fin- 
ished in highly polished nickel, and the entire unit is mounted in a beautifully polished dark ma- 
hogany cabinet. Provision is made for the connection of batteries, antenna and ground by a 
special set of terminals mounted inside the cabinet, making it possible for the connection of all 
auxiliaries with the connecting wires wholly concealed. 

The highly polished black of the panel, as contrasted with the rich satin finished mahogany 
cabinet makes the receiver a device of unquestioned beauty and one which will always consti- 
tute a suitable addition to any type of home furnishings. 

Below are given brief descriptions of the various parts of the device: 


ANTENNA 
The receiver will operate on any type of antenna, from the indoor wire to the large, high, 
outdoor antenna system, the adjustment of the receiver to suit any particular antenna being 
provided through the use of the Primary Condenser switch. 


TUBES 
Any of the commonly available vacuum tubes may be used with the receiver. This is 
made possible through both the circuit design and through the use of the No. 27 rheostat, 
which provides control for any tube filament current between the limits of the very small 
current required by the UV-199 tube to the much higher current required by the UV-200 
vacuum tube. 
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BATTERIES 
Any type of dry or storage battery may be used with the receiver, since the No. 27 
Rheostats with which it is provided allows the control of any battery voltage between 
two and six volts. 


Individual control of the filament current of each vacuum tube is provided through the 
use of a No. 27 filament rheostat for each of the four tubes. 5 


TELEPHONES OR LOUD SPEAKER | 
The telephone binding posts and telephone jack provide for the connection of any type of 
head set or loud speaker, the connecting cords of which are equipped with either plug or 
plain terminals. A special pair of terminals are provided inside the set for the connection of 

the loud speaker. 


TUNING SYSTEM 
The tuning system consists of two variable inductively coupled tuned circuits. The an- 
tenna circuit is tuned by means of two inductance switches, whereby the inductance may 
be very slowly varied, a turn at a time. The secondary circuit is tuned by means of a FED- 
ERAL No. 45 Variable Air Condenser and an auxiliary FEDERAL No. 48 Vernier Conden- 
ser. The coupling between the two circuits is made variable in exceptionally minute steps 
so that a very close control of the selectivity of the receiver is easily possible. 


RADIO FREQUENCY AMPLIFIER 
The R. F. Amplifier consists essentially of the No. 35 FEDERAL R. F. Transformer and 
will perform very effectively with any of the many vacuum tubes over the entire band of 
broadcast wavelengths,—225 to 550 meters. It is provided with an R. F. Amplification Con- 
trol whereby the degree of amplification is made variable between wide limits. 


AUDIO FREQUENCY AMPLIFIER 
The A. F. Amplifier consists essentially of FEDERAL amplifying transformers and will 
operate with any of the available vacuum tubes to give an extraordinarily high degree 
of amplification combined with a pureness and faithfulness of reproduction unrivaled by any 
other type of amplifier. It is provided with an A. F. amplification control, whereby the de- 
gree of amplification may be varied between wide limits. 


TUBE MOUNTING 
The four vacuum tube sockets are securely mounted on a suspension of elastic material, 
making the whole receiver proof against shock and eliminating the tube noises inherent in 
any other type of mounting. 


PANEL 


The panel is of the highest grade of phenol condensation material with the controls ar- 
ranged in such symmetry as to give a well balanced and beautiful assembly. 


CABINET 
The cabinet, which is of mahogany, finished in a very dark brown, is beautiful, both in 
its proportions and its finish and its color is such that it blends most harmoniously with 
either a setting of mahogany or walnut furniture. The cover of the cabinet opens conven- 
iently upward exposing the internal mechanism of the receiver and makes the connection of 
all auxiliaries and the insertion or removal of vacuum tubes most conveniently and easily 
accomplished. 


DIMENSIONS 
Cabinet Panel 
Height, 1534 Inches. Height, 114 Inches. 
Width, 2234 Inches. Width, 19% Inches. 
Depth, 11% Inches. Net weight, 29 Ibs. 


Type 59 Receiver (with head set) ...,...+---++-+rerecrreee: IL AEE ee each, $177.00 
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TYPE 110 RECEIVER 


The FEDERAL Type 110 Receiver combines with a remarkable simplicity of operation a 
compactness of parts, a range of reception and beauty of music reproduction heretofore impossible 
of attainment in so small and modest a radio receiver. When used with almost any type of an- 
tenna it requires frequent manipulation of only one or, at most, two controls for its operation at 
maximum effectiveness and when used with reasonable care in its manipulation will bring in 
signals over startling great ranges with a beauty of tone quality that is indeed surprising to the 
user. It is especially suited for use with dry battery tubes and provision is made for the housing 
of the dry batteries within the receiver so that it constitutes a portable but still long range re- 
ceiver. 

Notwithstanding the simplicity of its controls, the degree with which it is possible for the 
user to tune in the desired station and eliminate the undesired station is such that with the pres- 
ent allocation of broadcasting wavelengths no serious interference between broadcasting stations 
need occur. 

The quality of the units entering into its construction is identical to that in our higher priced 
receivers. The workmanship and finish throughout is in no way inferior to the high standards 
of our types 59 and 61. Every effort has been made to make this model the most popular radio 
receiver ever offered the public. The extremely low price set upon a device in which are incor- 
porated all of the latest developments of our laboratories makes it the greatest value of any radio 
receiver appearing on the market. The spontaneous reception which will be given this receiver 
will make the low list price justifiable because of the lowered costs due to quantity production. 
Yet, the same skilled workmen and inspectors employed in the production of our more elaborate 
receivers will assure the same unsurpassed mechanical and electrical qualities that have given so 
much prestige to FEDERAL radio products. 

The extreme sensitivity of this device has been made possible by painstaking development 
covering a period of many months. Our engineers have scrupulously studied the effects of the 
nature and location of the units to produce a harmony which has resulted in unprecedented effi- 
ciency and positiveness of control. Every unit entering into its construction is produced in our 
own factory where direct engineering supervision during the production of each component part 


is assured. 
SPECIFICATIONS 
ANTENNA 
The receiver will operate on any type of outdoor antenna, the adjustment of the receiver 
to suit any particular antenna being provided through the use of the selectivity switch. 


TUBES 
Any of the commonly available vacuum tubes may be used with the receiver. This is 
made possible through both the circuit design and through the use of the No. 27 rheostat 
which provides control for any tube filament current between the limits of the very small cur- 
rent required by the UV-199 tube to the much higher current required by the UV-200 vacu- 
um tube, 
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BATTERIES 


Any type of dry or storage battery may be used with the receiver, since the No. 27 Rheo- 
stats with which it is provided allows the control of any battery voltage between two and 
six volts. Individual control of the filament current of each vacuum tube is provided through 
the use of a FEDERAL No. 27 rheostat for each of the three tubes. 


TELEPHONES OR LOUD SPEAKER 


The telephone binding posts and telephone jack provide for the connection of any type 
of head set or loud speaker the connecting cords of which are equipped with either plug or 
plain terminals. 


TUNING SYSTEM 


The tuning system is especially devised for ease of operation. It has the simplicity of 
the ordinary single circuit tuner and combines in addition, a degree of selectivity not found 
in the usual single circuit receiver. In tuning, the one major control provides for the change 
of wavelength of the receiver. This control in connection with the FEDERAL Vane Vernier 
gives an exceedingly gradual change of wavelength. The five selectivity taps provide five 
different values of selectivity, giving a flexibility which makes it possible to operate the re- 
ceiver with a low or high degree of selectivity at any wavelength. 


RADIO FREQUENCY AMPLIFIER 


The R. F. Amplifier consists essentially of the No. 35 FEDERAL R. F. Transformer and 
will perform very effectively with any of the many vacuum tubes over the entire band of 
broadcast wavelengths,—225 to 550 meters. It is provided with an R. F. Amplification Con- 
trol whereby the degree of amplification is made variable between wide limits. 


AUDIO FREQUENCY AMPLIFIER 


The A. F. Amplifier consists, essentially, of a FEDERAL No. 65 Amplifying transformer 
and will operate with any of the available vacuum tubes to give an extraordinary high degree 
of amplification combined with a pureness and faithfulness of reproduction unrivalled by any 
other type of amplifier. 


TUBE MOUNTING 


The three vacuum tube sockets are securely mounted on a suspension of elastic ma- 
terial, making the whole receiver proof against shock and eliminating the tube noises in- 
herent in any other type of mounting. 


PANEL 
The panel is of the highest grade of phenol condensation material with the controls ar- 
ranged in such symmetry as to give a well balanced and beautiful assembly. 
CABINET 


The receiver is mounted in a wooden cabinet of excellent design, finished in a dark brown 
mahogany which blends perfectly with either mahogany or walnut. The cabinet is of such 
dimensions that it will accommodate four dry cell “A” Batteries and three small sized B 
batteries. 


DIMENSIONS 
Cabinet Panel 
Height, 14% Inches. Height, 9% Inches. 
Width, 13% Inches. Width,.+clla5 imches: 


Depth, 11% Inches. Net weight, 17 Ibs. 
Type 110 Receiver (with head set) <<. 00s) i.e ue ee each, $105.00 
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BATTERY CABINET 


The FEDERAL No. 175 Battery Cabinet is 
especially designed for the radio enthusiast who 
wishes to locate his batteries close to his radio 
receiver in such a form as to substitute for the 
unsightliness of exposed batteries and connecting 
wires, a housing for his batteries that has both 
beauty and a rare degree of utility. This battery 
cabinet is built up of mahogany of warm brown 
color and finished with a satin-like finish of ex- 
traordinary beauty and remarkable durability. 

Sufficient space is provided inside of the cabi- 
net for housing any type of filament and plate 
supply batteries. If these batteries are properly 
arranged a battery charging device may be 
housed in the cabinet with the batteries, thus 
making the battery cabinet a complete power 
supply system in itself. Any type of receiving 
equipment may be mounted on this cabinet but 
it is especially suited for use with the FEDERAL 
Types 59 and 61 Receivers. 


Eyelets are provided at the rear of the top 
through which the wires are run from the bat- 
teries to the receiver. Corresponding eyelets are 
provided in the bottom of Types 59 and 61 Re- 
ceivers so that connection may be made between 
batteries and the terminal block of these receiv- 
ers. Thus the wires are kept within the cabinet 
and are not visible from the outside. Two bolts 
with flanged thumb nuts are furnished with each 
battery cabinet and holes are provided in the 
base of the receivers in order that either Type 
59 or 61 Receiver may be securely fastened to 
the cabinet. When either type of receiver is used’ 
in connection with the No. 175 Battery cabinet 
and the batteries and charging equipment are 
housed inside, the whole appearance is charm- 
ingly simple and agreeable. 

The interior of the cabinet is easily access- 
ible through two doors, each ten inches in width 
and fourteen inches in height. 


DIMENSIONS 


Inside Top 
Height, 16% Inches. Depth, 195% Inches. 
Width, 22 Inches. Width, 26 ~ Inches. 
Depth, 17 = Inches. 

Outside 
Height, 3034 Inches. 

Width, 24 # Inches. 

Depth, 1834 Inches. 
eg 

Height, 1276 Inches. 


Type 59 Set Used With No. 175 Cabinet. 


Noss battery .Cabineti. 5..5 in. <.. each, $51.00 
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D. X. TYPE 58 RECEIVER 


The FEDERAL D. X. receiver is especially suited for use where a receiver is desired that is 
more selective than is the single tuned circuit receiver, FEDERAL No. 57. The greater selec- 
tivity of the FEDERAL D. X. receiver is secured through the use of two tuned circuits provided 
with controls which make it possible by a series of simple adjustments to secure a degree of selec- 
tivity quite exceptional for a receiver as simple in operation as the FEDERAL D. X. 

The receiver is exceedingly sensitive and makes reception possible over ranges greater than 
can be accomplished with the more ordinary means of amplification. 

It may be used for the reception of broadcast radio telephone signals with almost any type 
of antenna. 

The tuning circuit consists of an antenna tuning inductance, a secondary circuit induc- 
tance, with variable inductive coupling between the two inductances, and a secondary circuit 
tuning condenser. The antenna circuit inductance is equipped with inductance switches which al- 
low a very exact tuning of the antenna circuit while the secondary circuit condenser allows of pre- 
cise tuning of that circuit. 

The coupling between the circuits is variable between very wide limits and makes possible 
adjustment of the receiver to almost any degree of selectivity. 

The amplifying system consists of one stage of radio frequency amplification, a detector tube 
and two stages of Audio Frequency Amplification. 

The R. F. Amplification of which this receiver is capable:is exceptionally high and results 
from the use of the FEDERAL No. 35 radio frequency amplifying transformer, which is sup- 
pled with the receiver, in conjunction with a UV-201A vacuum tube or its equivalent. The two 
stages of audio frequency amplification, which so greatly augment the amplification made avail- 
able through the R. F. amplifying transformer, is accomplished through the use of the FED- 
ERAL 226 audio frequency amplifying transformers in conjunction with UV-201A vacuum 
tubes or their equivalents. Provision is made for the use of a sensitive detector tube such as 
the UV-200 vacuum tube. The wavelength range of the receiver is from 225 to 550 meters. 

Control knobs are supplied for the adjustments of the primary antenna circuit inductance, 
primary-secondary coupling, and secondary condenser. An amplification control knob allows the 
variation of the amplification between wide limits and separate filament control rheostats, allow 
careful adjustment of the filament currents of individual vacuum tubes. 

Such parts as tube sockets, filament rheostats, filament control jacks, etc., are standard 
high quality products and each contributes its share to making a device unrivalled in quality of 
material and workmanship. 

The entire unit is mounted on a polished panel of phenol condensation material which 1s as- 
sembled in a metal case, finished in dull black enamel. The receiver as a whole is a device of re- 
markable beauty of line and finish as well as one of unrivalled effectiveness. Overall dimensions 
1714" x 944" x 84". 


D. X. Type 58 Receiver (with head set) .... 01... se een each, $123.00 
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TYPE 57 RECEIVER 


The FEDERAL Type 57 Receiver combines with its simplicity and reliability of operation, an 
extraordinarily high degree of amplification and sensitivity. It gives this degree of amplification 
with the same pureness of tone and beauty of reproduction that has characterized the simpler 
and less sensitive types of FEDERAL Receiving equipment. Its extreme sensitiveness makes it 
especially valuable for use with small outdoor antennas, or for reception where a good outdoor 
antenna is not available and use must be made of indoor antenna. 


The exceptionally simple operation is secured 
through careful design of its tuning system and 
through the use of radio frequency amplification, 
in addition to its two stages of audio frequency am- 
plification, all of which are integral parts of the 
receiver. 


It consists essentially of a tuning system and 
a vacuum tube amplifier of unique design. The 
tuning system is so proportioned as to allow of 
broadcast reception when used with a wide variety 
of antennas. It will serve for such reception not 
only with large antennas commonly used for this 
purpose, but may be used where available space 
or other limitations make small and ordinarily insig- 
nificant antennas necessary. 


Type 57 Receiver Through the use of the extraordinary sensitive 
amplifier it will make possible the reception of sig- 
nals over distances that are utterly inaccessible 

when use is made of types of equipment other than those including radio frequency amplifi- 
cation. 


The tuning system is of the single tuned circuit type, crude adjustment of the wave length 
being accomplished by means of a single large control knob while extremely minute adjustment 
of wave length is secured through the use of an exceedingly sensitive vernier control. Provision 
is made through a conveniently located switch for the adjustment of the receiver to suit the anten- 
na and when this adjustment is once made, it requires little further attention. 


The amplifier includes one stage of radio frequency amplification, a detector tube and two 
stages of A. F. Amplification. The radio frequency amplification is accomplished by means of 
the FEDERAL No. 35 transformer which is supplied as an integral part of the receiver and is 
especially designed to give maximum possible amplification throughout the broadcast wavelength 
band, 225 to 550 meters. The audio frequency transformers are the standard FEDERAL No. 226 
transformers, and all other parts such as tube sockets, rheostats, etc., are standard, high quality, 
FEDERAL products. The entire amplifier is controlled by three filament rheostats which allow 
separate control and careful adjustment of the tube filaments. 


An amplification control is provided whereby the amplification may be varied very widely for 
reception on any wave length or in connection with any antenna with which the set may be used 
and is particularly useful in short distance reception, for limiting the degree of amplification of 
signals that are too loud for comfortable reception. 


Overall dimensions of the receiver are 13” x 914” x 81%". 


Discontinued. Description retained for benefit of trade. 


Page 12 Federal Telephone and Crlegraph Co. 
SER et at Se ee ee 
FEDERAL STANDARD RADIO APPARATUS aT) ETIN: One 


No. 60 TUNER 


The No. 60 FEDERAL tuner is probably the most selective and efficient tuner available for use in broade ast 
reception. It is designed for use witha wide variety of antennae, from the small low single wire that has co me 
into such common use, to the large, well-made amateur antenna, and when used with thee anteanae, Vvill 
operate throughout the broadcast wavelength band. With it may be used any type of detector, either vacuum 
tube or crystal, in conjunction with either radio frequency or audio frequency amplification. Tt is especially 
effective, however, when used with the FEDERAL R. F. amplifying units, and when used in this connect Zon 
constitutes what is undoubtedly the most sensitive and probably the most selective radio receiver yet devised 
for the radio listeners. 


The tuner is of the two tuned circuit type, consisting of an antenna inductance system provided with in- 
ductance variation switches so that extremely fine tuning of the antenna circuit may be accomplished and with 
a secondary inductance system which is tuned by means of a variable air condenser. In addition to the contr ols 
provided for the variation of the antenna and secondary circuit tuning, a control is provided for the very fane 
variation of coupling between the two circuits. Large, conveniently placed knobs make precise variation of 
these several controls quite easily accomplished and the metal shielding with which the instrument is provid ed, 
completely eliminates body effects. 


The entire unit is included in a metal cabinet finished in a rich dull black. all exposed paxts being fin- 
ished in polished nickel, while the panel is of highly polished insulating material. All component parts Are 
standard high quality FEDERAL products. 


Its size is chosen so as to make it part of the FEDERAL line of unit type equipment aid when used W ith 
other FEDERAL Units, its beauty of line and finish is exceeded only by its extraordinary electrical effective 
ness. 


No,.60 Tunet)s. #56 delta ioes. Bathe ehe a Re eee Ui areas 


RADIO RECEIVING CIRCUIT LAYOUT 
COMBINATION OF THE NO*60-SS5 aNd 8 UNITS 


FEDERAL STANDARD RADIO APPARATUS 
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UNIT COMBINATIONS 


Length of Side 
of Squares 
15 inches 
30 inches 
36 inches 
72 inches 
96 inches 


3 STAGES RF. AMPLIFICATION-DETECTOR-2 STAGES AF AMPLIFICATION 
LOOP RECEIVER | 
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DIMENSIONS OF LOOP ANTENNA 


No. 18 S. C. C. WIRE 
Wave Length 


Number of 
Turns Spacing Type of Condenser Range 
18 Y inch Federal No. 82 250-550 
12 3% inch Federal No. 82 250-600 
9 Y% inch ‘ Federal No. 82 200-450 
4 Y% inch Federal No. 82 200-450 
3 1% inch Federal No. 82 250-450 


RADIO RECEIVING CIRCUIT LAYOUT 
COMBINATION OF THE N°*60, S56 AND 9 UNITS 
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R. F. AMPLIFYING UNITS 


The No. 55 and No. 56 FEDERAL Radio Frequency 
Amplifying Units are of the same high quality of material and 
workmanship as their companion units, the commonly used 
Audio Frequency Amplifying Units No. 8 and No. 9. 


The No. 56 Unit consists of One stage of Radio Frequency 
Amplification and one vacuum tube detector while No. 55 
unit consists of two stages of Radio Frequency Amplification. 


The standard No. 40 FEDERAL Radio Frequency Am- 
plifying Transformer Mounting is included in both these units 
and makes possible the insertion of any of the FEDERAL 
Radio Frequency Amplifying Transformers into the circuit, 
allowing radio frequency amplification at any wave length. 
Such parts as.tube sockets, rheostats, jacks, grid condensers, 
grid leaks, are standard FEDERAL products. 

: They are especially well suited for use with the No. 8 and 
No. 55 Two Stage R. F. Amplifier No. 9 Audio Frequency Amplifying Units. The combination 
of the No. 56 and No. 9 unit which constitutes one stage of 
R. F. Amplification with detector and two stages of A. F. 
Amplification is especially well suited for use with any type of receiving set using an antenna. 


The combination of the No. 55 and No. 8 constituting 
two stages of R. F. amplification, detector and one stage A. F. 
amplification is particularly well suited for use with small 
outdoor antennas or indoor antennas. Where the user is 
forced by lack of space or other considerations to use the 
electric light wires or telephone wires, these two units will 
serve admirably to replace by their extraordinary degree of 
amplification what is lost by the insufficiency of antenna size. 


The No. 55 and No. 56 units constituting three stages of 
R. F. amplification and detector are especially recommended 
for use with very small antennas or loop antenna where ex- 
ceptionally long distance reception is to be done and where 
head telephones are used, while No. 55, No. 56 and No. 9, con- 
stituting three stages of R. F. Amplification, detector and 
two stages of A. F. amplification when used with a loop an- 
tenna serves to make possible reception over the greatest dis- 
tances and allows the use of a loud speaker instead of a head No. 56 One Stage R. F. Detector 
SEL; 


The arrangement of terminals on these devices is such that when used together terminals that require 
connection are adjacent to one another, thus making proper connection most easily possible. 


The No. 56 Unit is equipped with filament control, the jack allowing insertion of the head set directly to 
the detector circuit. This is valuable when this unit is followed by the No. 9 A. F. Amplifier. 


Unless otherwise specified No. 35 R. F. Transformer is supplied with above units. 


No. 55 TWO STAGE AMPLIFIER $<. 2220.25... cee ay enn ee $58.00 Each 
(Without tubes, batteries or telephones) 
No. 56 ONE STAGE AMPLIFIER AND DETECTOR (3333. ee $52.00 Each 


(Without tubes, batteries or telephones) 


SCHEMATIC OF TWO-STAGE R.F. AMPLIFIER SCHEMATIC OF "se AMPLIFIER -DETECTOR UNIT 


OUTPUT 
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A. F. AMPLIFYING UNITS 


The FEDERAL Amplifier and Detector units make 
possible the most sensitive detector action and the great- 
est amplification without critical adjustment and without 
the possibility of “howling.” The highly efficient and 
stable operation of these FEDERAL units is brought 
about by the use of the universally famous FEDERAL 
amplifying transformer; by their extremely careful con- 
struction and by the thorough electrical shielding be- 
tween successive stages of amplification. The tube, 
transformer, tube socket, telephone jack and filament 
rheostat, constituting each stage of amplification, is en- 

No. 9 Two Stage Amplifier closed in its own grounded metal housing and the parts 

of each stage and their interconnections so arranged that 

magnetic or electrostatic fields between successive stages, 

tending to produce “howling” and other objectionable 
noises, are entirely eliminated. 

The FEDERAL Automatic Filament Control Jacks 
provide a convenient and rapid means for shifting the 
telephones from one stage to another. They are so con- 
nected that the insertion of the telephone plug in any 
stage lights only the filaments required by that stage of 
amplification. 

All materials are carefully selected and each unit is 
thoroughly tested by experts before leaving the factory. 


No. 8 Detector and One Stage Amplifier 


No. 8 Detector and One Stage Amplifier 
(without,tubes or batteries). .............. $52.00 each 


No. 9 Two Stage Amplifier 
(without tubes or batteries) .............. $58.00 each 


2 GRounbED ON CABINET 
GAQUMDED ON CABINET 
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R. F. AMPLIFYING TRANSFORMERS 


AdAL 


eZ 
(0 
! 
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Radio Frequency amplification, in addition to the high degree in which it is effective, is even more highly 
recommended than audio frequency amplification. It may be used to augment such amplification to a tremend- 
ous degree without effecting its stability. 


These admirable characteristics of radio frequency amplification have been developed to the utmost in the 
FEDERAL Radio Frequency Amplifying Transformers. Through their use the overpowering advantages of this 
method of amplification may be fully employed with the greatest degree of simplicity and reliability that is pos- 
sible with such a sensitive device as the radio frequency amplifier. 


The FEDERAL Radio Frequency Transformers have been designed on the basis of very comprehensive re- 
search and, by actual measurement show a greater range of wave lengths over which they are capable of a 
higher degree of amplification than do any other similar devices. Their wavelength range ratings as given be- 
low are very conservative so that the user may be assured of maximum amplification over the specified ranges. 
It will be found possible to use these transformers at wavelengths in excess of those given by their rating but 
at some sacrifice in amplification. . 


To secure most satisfactory operation the UV-201 or UV-201-A vacuum tubes should be used. 


It is recommended that not more than two stages be used in connection with receiving equipment using an 
antenna, since the amplification is so great that additional amplification is not proportionately effective be- 
cause of the limitations imposed on any amplifying scheme by the presence of static. A small loop antenna may 
be made to serve the function of the antenna and it will be found possible to secure the same range of reception 
with such a loop and three stages of FEDERAL Radio Frequency Amplification as can be accomplished ordin- 
arily with large outdoor antenna and less amplification. 


These transformers are particularly effective in making it possible to accomplish reception with any of the 
many make-shift types of antennas, such as the small indoor antenna; using the electric light lines and tele- 
phone lines; etc. 


The range of broadcast wavelengths covers from 222 to 545 meters. In order that the experimenter may 
construct a receiving set to cover this range the No. 35 R. F. Transformer has been developed. This trans- 
former has a range of froin 220 to 550 meters. 


No. 29 R. F. Transformer—Wavelength 175- 300 .......... ee eee ee $6.60 each 
No. 35 R. F. Transformer—Wayelength ~220- 550 ... 2.2. 5.) tpt cpt tee enn 6.60 each 
No. 31 R. F. Transformer—Wavelength 500-1000 ... 725. . 0earereeeeee =. /'G85 tach 
No. 32 R. F. Transformer—Wavelength 1000-3000 ..........«.. 3. .cieieeeneeeneneene ene 7.10 cach 
No. 40 R. F. Transformer, Mounting only. =. ...20) eee 2 ...8) ese ne ae 95 each 
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DIAGRAM SHOWING FEDERAL PARTS CONNECTED FOR 2 STAGES OF 
R.F. AMPLIFICATION - DET ECTOR -& 2 STAGES OF A.F. AMPLIFICATION 


DIAGRAM SHOWING FEDERAL PARTS CONNECTED FOR 3 STAGES OF R.F. AMPLIFICATION 
DETECTOR -& 2 STAGES OF A.F AMPLIFICATION, ADAPTED FOR LOOP RECEPTION 


©, 
OUTPUT 
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No. 65 TRANSFORMER 


The FEDERAL Research Division has during the last year made several 
interesting discoveries in its work on the theory of and means for the faith- 
ful reproduction of music. 

While the work of the FEDERAL Research Division has for its aim 
the discovery of new principles upon which to base the design of new appar- 
atus for radio reception, the solutions to the problems involved in the faith- 
ful reception of music are of such a fundamental nature and such broad 
significance that they explain much of the past failure of radio and sound 
recording, transmitting and reproducing apparatus to meet the high standards 
of the music lover, and they point the way past the many well nigh insur- 
mountable difficulties that have confronted the designer of the equipment for 
these uses. 

The most significant of discoveries lies in its analysis of what constitutes 
satisfactory music. This has required not only an investigation of what con- 
stitutes faithful music reproduction and how it may be secured, but a very 
careful investigation of the psychological effects of various types of music, 
the psychological effects of various musical instruments and a careful trial 
of the conclusions arrived at. Trials were first made to determine what parts 
of the music of a good orchestra could be omitted without serious loss of the 
pleasure of listening by the average observer. This was done through the 
manipulation of the broadcasting equipment of WGR. At certain perform- 
ances the apparatus of the broadcasting station was deliberately manipulated 
that certain bands of tones were much reduced or increased while the remain- 
ing tones were kept at normal intensity. Then criticism of the transmission was asked and when given, care- 
fully noted. 

The results of successive trials have proven beyond a shadow of doubt that what the ear of the observer 
needs for complete satisfaction in the music is the presence of the lower tones of the orchestra. Its lack leaves 
a distinct feeling of dissatisfaction and insufficiency in the music while its presence gives a completeness and 
satisfaction that constitutes the difference between good music and what the radio listener has been forced in 
the past to accept. 

The actual production of the means for securing the majesty and dignity of good music through the presence 
of the lower tones opens up a new and more serious problem than even the determination of what makes music 
reproduction satisfactory. There seems almost to be a conspiracy on the part of nature to make this difficult, if 
not impossible. In transmission of music by radio this is easily evident. The more usual forms of voice convert- 
ing equipment such as the ordinary microphone invariably neglect the lower tones, and while the very high 
tones may not be emphasized, they are consequently reproduced with a relatively greater intensity than are 
the very low tones, and the beauty of the music is lost in the very first link between the sound and the ear of 
the observer. The same loss of the lower tones follows in each step of amplification between the microphone 
and the transmitting antenna, with the exception perhaps, that in the transfer of the music carrying radio 
wave, into the transmitting antenna no loss of the low tones may occur. 

In the reception of the music-ladened radio wave the same loss of the lower tones and the over emphasis 
of the higher tones occurs again. Here again the amplifiers neglect the bass and emphasize the upper register 
and here, perhaps, lies the greatest cause for dissatisfation with the radio music. 

While the problem of the loss of the lower tone is as.serious in the transmitting equipment as in the receiv- 
ing equipment, the fact that one transmitter serves many thousands of listeners has justified the great inves- 
ment necessary for the construction of special faithfully reproducing microphone and voice amplifying equipment. 
But the problem of designing equally good equipment for the radio listener has been attended by the same 
difficulties and with the added limitation that comes with the fact that the selling price of such equipment must 
be such that it is well within the reach of the radio listener. 

In addition to the need for the more faithful reproduction of the low tones, careful measurement has shown 
that the ordinary amplifying equipment fails in that it adds tones that are not present in the music and amplifies 
these self-made tones. Fortunately for the radio listener these added tones are usually of such a nature that 
they are not unharmonious but they do, of course, materially change the nature of music. These are, in the 
main, harmonics of the note being amplified and are, therefore, notes of frequencies which are multiples of the 
frequency of the original note. Unless, of course, harmonic notes higher than the 7th harmonic are produced, 
the combination of the note plus its harmonic will not be unpleasant, but the combination will again be pre- 
ponderantly higher in tone than was the original note and will, therefore, add further to the predominance of 
the high notes. 

The methods for the elimination of these many difficulties lie through the careful design of the amplifying 
transformer. The matter is one that requires the greatest possible care in choice of proportions, natures of the 
materials involved, and their more careful fabrication and assembly. 

The No. 65 FEDERAL Transformer has been designed to eliminate the objections that have so limited the 
beauty and faithfulness of reproduction in the past. Its design and construction is of such a nature that the 
notes of the bass viol, the kettle drum, the piano bass are carried through the system with a completeness and 
roundness that is amazing. { 

It is of such construction that each note that enters it is passed on to the vacuum tube with exactly the 
same roundness and without a suggestion of any added tones, whether dissonant or not. And, when used with 
UV-201 UV-201-A WD-12 UV-199 
or any of the other commonly available tubes the degree of exceptionally satisfactory amplification exceeds that 

which has yet been available with any A. F. Transformer. 


No. 65 A. F. Transformer .........0000cccceccceee ce cece ee ose ainieEe Sentai at ta $7.00 Each 
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AUDIO FREQUENCY TRANSFORMERS 


No. 226 Transformer has been pro- 
nounced by the leading Radio engineers 
after exhaustive and most rigid tests, to | 


TO 
excel in all essentials. ne erent 


The transformer itself consists essen- 
tially of a core of especially chosen sili- 
con steel sheet, with a carefully built 
winding assembled integrally with the 
core and supplied with conveniently lo- 
cated terminal screws. 

It has a comparatively low ratio of 
transformation, approximately 3 to 1, and 3620 
is so designed that it serves admirably 
for use with any of the vacuum tubes in 
common use. The flux leakage is kept at 
a minimum, consequently the tendency to oscillate at audio frequencies due to stray fields be- 
tween the circuits is reduced to a minimum. 

Within the past two years the superiority of the No. 226 Transformer for voice and music 
amplification has been demonstrated. It makes possible the vacuum tube amplifier that will re- 
produce the music as loudly and with the same purity as the original. 

Recent tests indicate that the connections of the No. 226 Transformer should be as follows 
to obtain the best results: 

P-1 to plate; S-1 to filament; 


P-2 to B. Battery S-2 to grid. 
ee. . ey sy umiaaig sae tee ee. $5.50 Each 


FEDERAL A.F. TRANSFORMERS 
— —— |! 


60 VOLTS 


The FEDERAL JR. is, in itself, a 
complete receiving set requiring noth- 
ing more than the aerial wires for its 
operation. It is most ruggedly con- 
structed, beautiful in appearance, sim- 
ple in its operation and absolutely re- 
liable. No batteries are required for 
its operation, nor are replacements of 
any kind ever required. 


The Receiver when used with the 
proper antenna, is capable of receiving 
signals from radio telephone broadcast- 
ing and amateur stations within a 
range of 15 to 30 miles and of receiving 
ship and shore radio stations within a 
range of 100 to 500 miles, depending 
upon the height of the antenna and 
the power of the transmitting station. 


Se 


The entire unit is mounted on a black laminated phenol panel which fits the metal case. The 
detector is of utmost ruggedness and reliability, designed to allow a wide variety of adjustments 
The head telephones are the standard FEDERAL phones that were in such general use in the 
Naval Service throughout the recent war. Full instructions accompany each set. 


eR RE TALC Leelee ee ee ee eee ee $20.00 Each 
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Arranged for Table Mounting 


No. 95 VARIOCOUPLER 


The FEDERAL No. 95 Variocoupler comprises a 
primary and a secondary winding, the secondary be- 
ing placed in such a position with respect to the prim- 
ary winding that its coupling with the latter is vari- 
able through a wide range. This relation allows ex- 
treme fineness of tuning, an essential condition in 
present-day tuners. 


The primary winding of the No. 95 Variocoupler 
is adjusted to such a value that it will respond to 
signals throughout the broadcast wave length band 
when used with an average receiving antenna. Taps 
are provided in such a manner that an adjustment may 
be made to a single turn of winding throughout the 
range. The secondary is a winding fixed at such a 
value that when used with a No. 45 FEDERAL Vari- 
able Air Condenser (maximum capacity .000250 mf.) 
it will tune to signals throughout the broadcast wave 
length band. 


No: 95' Variocoupler 2. et eee $7.00 each 


No. 90 VARIOMETER 


The FEDERAL No. 90 Variometer is a variable 
inductance unit which finds extensive use in vacuum 
tube receiving circuits. It comprises two spherical 
shaped inter-connecting windings, the inner winding 
being rotatable with respect to the outer winding. 
The coils are so connected that a wide range of in- 
ductance is obtained as the movable element is rotated. 


The windings are supported by six small but 
sturdy bakelite supports, thus reducing to a negligible 
amount the electrical losses due to insulation material 
in proximity to the coils. Notwithstanding the few 
supports, the device is extremely rugged and is there- 
fore adaptable to any type of receiver. Connections 
of the rotating coil are secured through heavy friction 
contactors, assuring positive electrical connection. By 
a slight change the instrument may be mounted on 
panel or table. 


The No. 90 Variometer is the result of consider- 
able study into the electrical properties of such devices 
and represents the utmost efficiency. The distributive 
capacity of the windings never exceeds .000016 mf. and 
hence is desirably low. The average capacity through- 
out the settings is .000014 mf. The constants are ap- 
proximately as follows: inductance maximum 1150 
micro-henrys: minimum 150 micro-henrys; ratio 7.7. 


No. 90 Variometer 1337) Ae ee $8.00 each 
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VARIABLE CONDENSERS 


The FEDERAL variable condenser is a device which 
has a maximum of capacity for a given space, together with 
a minimum loss at radio frequencies. The movable plates 
of the condenser are kept in perfect alignment by a two 
bearing arrangement and held in constant relation to the 
fixed plates by precision manufacture and assembly. End 
supports are of bakelite and the design provides greatest 
length of insulating material between supporting standards. 
Provision 1s made so that the condenser may be panel 
mounted. Connections to the condenser are made either 
through a screw or by soldering. 


Because of its excellent and accurate construction, this 
condenser affords a greater capacity in a smaller space than 
is usually found; the capacity per dielectric averaging 27.5 
micro-microfarads. 


Due to the low minimum capacity of all types of 
FEDERAL Variable Condensers a wide variation in wave length range may be expected. The 
FEDERAL No. 44 (7 plate), No. 45 (11 plate), and No. 46 (21 plate), have minimum capacity 
never exceeding 10 mmf. The minimum capacity of the No. 47 (43 plate) condenser is always 
less than 15 mmf. 


Condensers are furnished without Knob and Dial, Diameter of shaft—\ inch. 


femeewee se Riate, Cap.approx., .90 mm. (O00IOmi).. oa... $3.30 each 
oe 1 1 Plates Cap. approx !2/5"ammisG.00027 mil): i, ak. geetied.... 3.40 each 
eee 71) Plate. Cap-approx.) oo0 mmen.000oSm LE) .. 2. ww... eee... 3.85 each 
fee —43eGlate, Cap. approx. 1100°mmt. (001T0mt) .. .. ............ 5.15 each 


ENCLOSED TYPE VARIABLE CONDENSER 


To the experimenter who desires a Variable Condenser which may be quickly and easily 
moved from one circuit to another, we recommened the FEDERAL Enclosed Type. 


It is composed of the FEDERAL standard panel type Variable 
Condenser enclosed in a brass case finished in black enamel. ‘The 
Condenser is suspended from the bakelite plate which forms the 
top of the case, thus allowing its removal from the case when 
desired. The case itself is securely spot welded. 


The bottom of the case is provided with a flange suitably 
notched to accommodate mounting screws if it 1s desired to fasten 
the Condenser to the table. 


tsi ate co lo vee ee ee ee eee. $6.40 each 
ONL Ee st i Sg ae aa i el 6.55 each 
Sif a eT ee 7.10 each 


Pe ee lateaas ew eee. SPOOL... 8.65 each 
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VERNIER CONDENSER 


FEDERAL No. 48 Vernier Condenser is designed for use 
with any circuit where a vernier wavelength adjustment is neces- 
sary. When connected in parallel with any type of FEDERAL 
or other variable air condenser it will allow very careful tun- 
ing. It is a complete unit within itself and may be added to a 
complete set without making any changes in the layout except 
that of the addition of the Vernier condenser. 


It is, therefore, quite independent in its operation of the main 
condenser and if kept set at the middle of its range while the 
main condenser is being adjusted, it will serve to give an extra- 
ordinarily precise degree of tuning without the extreme care in 
adjustment required to get even a moderate degree of precision 
of adjustment of the main condenser. 


Its location as part of the receiver is quite independent of 
the main tuning condenser thus making it possible to locate the 
Vernier most conveniently and symmetrically with respect to the 
other controls of the receiver. 


No..48 Vernier? Condenser” >... - oe eee $1.90 each 


RADIO FREQUENCY BY-PASS CONDENSERS 


In using multi-stage radio frequency amplifiers, a large loss may be 
expected if precautions are not taken to confine the radio frequency to the 
proper path. This can only be accomplished by the use of condensers of 
sufficiently large capacity. Such condensers should be built into the ampli- 
fier itself and connected across the lead-in wires from the A battery, the B 
battery, and in addition to this, across the stabilizer. These condensers can 
be used in circuits employing up to 400 volts. 


The following condensers serve this purpose admirably: 


Wo. 130— 1. -mi GYr. Te velos CRASS SOR Te eee $ .50 each 
No2 1312105 Cnt SIA SA AM eS .50 each 
No. 132—.5 mf ii, FTN. Vago NGOs gees | ee ee .75 each 
No. 433—L07 cant nie 66 o nck ea eueneisse a= ice aetna 1.00 each 
No. 134-—-1.5...mb-» és: dnieay< ie, 1h cess, Ss 1.25 each 


“MICA TYPE CONDENSER 


The Mica Type Radio Frequency By-Pass Condenser meets the de- 
mand for a highly efficient, low loss condenser. It is also ideal for use as a 
grid condenser. The unit is made up of copper plates, insulated with mica. 
The entire condenser is secured between metal plates to insure permanency 
of capacity. 

Connection is made to the metal plate on one side and a copper strip 
for the other. Two screws are furnished for convenience in mounting. 


No. 242 .000125 mf... cc ocecec ous <br s oe cee oe $1.00 each 
No. 243 .000250 bo. ose cc mca oe ous me <veaied ool eine alee ee 1.00 each 
No. 244 .001 mf .;..22f 3, Je ae eee 1.10 each 


No. 247 .002 mf ..éese00. FBS .. e eeeee 1.20 each 
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GRID CONDENSER AND GRID LEAK MOUNTING 


san a 

The FEDERAL Grid Leak is made in 
nine standard resistances, and is so de- 
signed as to be adjustable between wide 
limits. 

The resistance unit is carried inside a 
shell of insulating material between two 
metal terminal members, so proportioned 
as to fit our No. 120 Grid Condenser and 
Mounting. The highest grade of insulat- 
ing material is used and the terminal ends 
are of brass with highly polished nickel 
finish. 

When assembled, the resistance unit is 
hermetically sealed and its resistance is 
not changed by temperature or moisture. 
It may be disassembled and a change 
made in its resistance value in the space 
of a very short time, and through its use, 
make possible the choice of grid resist- 
ance to exactly suit any receiving equip- 
ment or vacuum tube. 


De GI I MEP. ws Pose estas $ .75 each 
Deeiee—) FMC f2.- cs. 2 e.. .75 each 
Pierre e154 MCP ........245-. .75 each 
oS fr .75 each 
No. 125—21%4 meg ............ .75 each 
Pee BITC LS og dine ok oe oe 75 each 
eta ——3 55 MeP ..........-. .75 each 
Dries mer .... ss... .75 each 
DOO — Oy MET oo ees eee .75 each 


The FEDERAL No. 120 Grid Condenser and Mounting was 
designed to meet the demand for a sturdy and reliable grid con- 
trol unit. 


The Condenser is composed of copper plates, using mica as 


the dielectric. The whole unit is securely clamped between hard 
rubber plates to insure permanency of capacity. 


The top clamping plate carries receptacles which are suited 
to all standard types of grid leaks, but were especially designed 
to accommodate the FEDERAL grid leak cartridge. The hard 
rubber parts are highly polished and all metal parts brightly 
nickeled, making a pleasing addition to any radio apparatus. 


Now19-—-Mountinet only 5 eee: .<. $ .50 each 
No. 120—With Condenser in Base .......... .75 each 


VACUUM TUBE SOCKETS 


The 


FEDERAL Vacuum Tube 
Socket designed for use with re- 
ceiving or transmitting tubes, is re- 
markably rugged and sturdily built. 


The base being of bakelite, the 
barrel nickeled and highly finished, 
the binding posts conveniently and 
carefully designated, make a unit of 
pleasing construction and individu- 
ality. 

By a unique arrangement, the 
contact springs are so placed as to 
eliminate 
No. 16 being caught or twisted by 


the possibility of ie No. 21 


prongs of the tube, when the tube 
is inserted. 


$1.00 each No. 21 Panel Mounting Socket .......... $1.20 each 


The FEDERAL No. 14 Vacuum tube socket is of the same design and con- 
struction as the Nos. 16 and 21 with the exception that it was designed for use 
with the UV-199 Tube. ae 


erm et MN OS eg ree ae Go, cnn gs a «ccc cece cceeccce, $1.00 each 
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FILAMENT RHEOSTATS 


FEDERAL Filament Rheostats combine simplicity of design, high 
quality of material and careful machining and assembly of parts. They 
are equipped with large knobs providing ease of adjustment, and 
through a slight change may be quickly mounted on panel or table. 


The rheostats are composed of two parts; the knob and shaft, and 
the base which incorporates the resistance unit and contact arm. Two 
set screws are provided in the contact arm to hold the shaft firmly 
thus eliminating any possibility of slipping. The shaft is moulded into 
the knob and no set screw is necessary. 


In building your radio receiver choose the rheostat that is best 
Arranged for Table Mounting suited to the type and number of tubes and the type of battery you 
propose to use. The data below will tell you which rheostat to use. 


Number of Tubes Type of Tube Type of Battery Type of Rheostat 
1 UV-201 3 Cell Storage Battery No. 18, No. 19, No. 23 or 27 
1 UV-200 3 Cell Storage Battery No. 18, No..19, No..23. orezz 
2 UV-201 3 Cell Storage Battery Nowrl9) No. 23 sor 27 
1 or more UV-201-A 3 Cell Storage Battery No. 22, No. 23 or 27 
1 or more WD-11 1 Cell Storage Battery or 
1 Cell Dry Battery Now -22.5No:"23-0n 27 
1 UV-199 3 Cell Dry Battery No. 26 or 27 
2 or more UV-199 3 Cell Dry Battery Nov2e2" Nor 23. or.'27 
2 or more UV-199 3 Cell Storage Battery No. 27 


The No. 23 Rheostat has two windings; one being of heavy wire and the other of fine wire. As the rheo- 
stat is turned on the current carrying capacity of both sections is .75 amperes, resistance 16 ohms. The second 


section 1.8 amperes, resistance 2.2 ohms. 


The No. 27 Rheostat is similar to the No. 23 except that it has three windings and will control any 
type of tube with any type of battery up to 6 volts. As the rheostat is turned with all three sections in the 
current carrying capacity is .25 amperes, resistance 60 ohms. With two sections in 1. amperes, resistance 5.5 
ohms. The last section, 2. amperes, resistance 1.5 ohms. 


Type Resistance Current Capacity. Each 
No. 18 5.5 ohms 1. Ampere $1.10 
No. 19 1.5 ohms 2. Amperes 1.10 
No. 22 25. ohms 0.75 Amperes 1.50 
No. 23 16. ohms see above 1.70 
No. 26 60. ohms 0.45 Amperes 1.60 
No. 27 60. ohms see above 1.90 


Showing Two Piece Construction 
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POTENTIOMETERS 


A high-resistance potentiometer finds- extensive use in the 
up-to-date experimenter’s station. Such a potentiometer is most 
valuable as a stabilizer in a receiving set using several stages of 

*radio frequency amplification. The potentiometer also finds use 
in circuits employing gas content detector tubes, where close 
variation of the plate voltage is necessary; the potentiometer 
accomplishes this by very gradually adding to or subtracting 

from the “B” battery the voltage of the “A” battery. 


The total resistance of the No. 24 potentiometer is 200 ohms. 
The current taken by the device is approximately 30 milli- 
amperes, which is a negligible load on the average “A” battery. 


The No. 25 Potentiometer is an especially high resistance 
potentiometer and will be found to be very well suited to such 
circuit arrangements in which a very high resistance is required. 


In general construction details it resembles the No. 24 Potentiometer, being built up of the 
same high grade moulded phenolic base and knob, and is supplied with the same easy moving 
and positive contacting control arm. It is provided with three terminals conveniently located, 
and a reversible knob and shaft so that the whole unit may either be panel or table mounted with 
perfect accessibility to the terminals and to the knob. 


It has resistance of approximately 1850 ohms and because of its resistance will be found 
especially well suited for use with any dry battery type of tube, where the current taken by the 
more commonly available low resistance potentiometer is found to be objectionably large. 
When so used, the current from the dry batteries taken by the potentiometer will be found to 
be extremely small and to have no appreciable effect on the life of the dry batteries supplying the 
filament. 

Because of the extremely fine wire used in the potentiometer the control which it provides in 
actual use will be found to be exceedingly gradual and will make it preferable, even under con- 
ditions where the lower resistance potentiometer could be used. 


It is most highly recommended for all circuit arrangements requiring a potentiometer, and 
especially recommended for use in conjunction with dry cell tubes. 
Bree 4 otentiomieter— 200 -OhMSs =. Poe ee es ee te ae $1.50 each 
oP Sieg Bi aie Vode gk oo peed (oie 0G) os | ae ee rr 220eedcn = 4 


BINDING POSTS AND CONTACT STUDS 
(Nickel Plated) 


J 


Binding Post Binding Post Binding Post Switch Stop Switch Contact 
No. 97-022 No. 97-023 No. 97-024 No. 330-201 No. 330-200 
$ .15 each $ .20 each $ .15 each $ .04 each $ .04 each 
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KNOB AND DIAL 


The FEDERAL Knob and dial makes possible the connection 
between any type of rotating apparatus and the hand of the operator 
through a device of unquestioned mechanical and electrical perfec- 
tion. Its beauty of line and finish is quite unrivalled and the ease of 
operation and precision of setting which results from its use is 
startlingly greater than is normally expected from so simple a device. 
The ease with which it may be assembled on any device makes it 
invaluable to the builder of his own apparatus and its almost unique 
effectiveness makes it essential to secure the maximum efficiency 
from any device requiring rotary control. 


The several FEDERAL Dials are constituted of the finest grade 
of black phenolic condensation material, of extraordinary strength 
and remarkably rich polished finish. The dials carry engraved scales 
of a sharply contrasting white. 


The No. 7 knob and dial incorporates an exceptionally large 
knob so that the usual vernier control is made quite unnecessary. 
The knob is so shaped as to fit the hand of the operator most con- 
veniently and may be operated continuously with no fatigue to the 
operator, while the scale is so placed that it is quite exposed even 
while the knob is in the hand of the operator. 


Provision is made for the use of a number of different shaft sizes 
so that by a minor adjustment of the fastening member it may be 
used for shafts of any external diameter between 7% and % inch in 
diameter. 


These dials are provided with a stop groove on the underside, whereby a simple stop pin mounted in the 
panel beneath the knob provides a stop to limit the rotation of the knob to 180° thereby relieving the shaft of 
the strain resulting from any attempt at rotation beyond its proper limits. 


The No. 7 knob is 4” in diameter and carries 180° scale divided into 100 parts. It is especially suited for 
use on tuning condensers, variometers, etc., and wherever ease of operation and great precision of setting are 
required. 


The No. 3 dial is especially suited for use on variocouplers, and similar devices where the possible precision 
of setting of the No. 7 dial is not necessary or where the limitations of space make a small dial essential. It is 
3 inches in diameter and carries a 180° scale divided into 100 parts. 


The No. 12 dial is very well suited to use in connection with Vernier controls of all kinds. Its smaller dia- 
meter makes it useful where the larger diameter knobs would require more than the allowable panel space and 
the shape of its knob makes possible its constant operation with only a minimum of fatigue and a maximum of 
precision of setting for so small a knob. It is 2 inches in diameter and carries a 90° scale which is divided 
into 20 parts. et 


The No. 2 dial is two inches in diameter and has a 180° scale divided into 100 parts. It is designed especi- 
ally for use with vernier condensers. It may be used in any place where a small dial is required. 


No. 7 (4 inch) Knob and’ Dial=180° scale 2... Serle oe ee $1.50 each 
No.. 3°(3 inch) Knob and_Dial-——180° scale 2... 02. ce. uc oe .65 each 
No. 12 (2 inch) Knob and@iiai-. 90° scale sn. ooo oce ncina teres eee .40 each 
No. 2 (2 inch) Knob 4nd*Dial——180° scale). 1244-4. eee eee .45 each 
“a oeTecToR HEAD TELEPHONE SHUNTING CONDENSER 


The FEDERAL No. 5 Fixed Condenser is used ie “eas? across the term- 
jig couetarn inals of the Head Telephes Very compact and of excellent construction. 
— Capacity .002 mfd. 


i No. 5 Fixed Condenser. iv... = oo 5 ++ +> Seen ene oie $ .35 each 
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ANTI-CAPACITY SWITCHES 
(Patented) 


hh 


Pad eg 


“a 
Roeser ea Te 
{ \. 4 
; e. 
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PATENTED 


ees UAT an 


PATENTED pATENTEO 


No. 1426-W 


No. 1424-W 


_ The original Anti-Capacity Switch which has supplanted the old flat spring type with its high capacity 
which is detrimental in radio circuits. These switches may be used to quickly change from one stage to an- 
other; to switch from a long wave set to a short wave set and numerous other uses which the ingenious experi- 
menter may devise. 


All Anti-Capacity Keys are equipped with highly nickel plated face plates. Springs are of phosphor 
bronze silver plated for good conductivity. The insulating block in which the springs are mounted, is phenol 
plate—the best insulating material known. The Cam arrangement is of the roller type providing smooth and 
easy lever action. 


No. 1424-W, 1425-W and 1427-W are normally open. No. 1426-W is normally closed. 


No. 1424-W. FEDERAL Anti-Capacity Switch. 4P.D.T. 12 spring ...... $3.35 each 
No. 1425-W. FEDERAL Anti-Capacity Switch. D.P.D.T. 6 spring ...... 3.30 each 
No. 1426-W. FEDERAL Anti-Capacity Switch. D.P.S.T. 4 spring ...... 3.05 each 
No. 1427-W. FEDERAL Anti-Capacity Switch. D.P.S.T. 4 spring ...... 3.20 each 


PANEL LEVER SWITCHES 


Rotary Lever Switch 

A very excellent switch. 
Moulded knob handle with 
switch bolt moulded in. Nickel 
plated brass bushing. Nickel 
silver switch lever. Arranged 
to mount on \%”, 7” or 4%” 
panel. 
BOs feD200 Ht. ss. $ .60 each 


Miniature Lever Switch 


A small lever switch of 
good design. Parts nickel 
plated. Provided with bush- 
ing, solder clip—two washers 
and nuts. For mounting on 
panel up to %”. 


Nowo7-021 ..<..:.. $ .40 each 


97-025 SWITCH 


A well built switch which may be mounted on panels up to vs of an inch thick. 
The triple spring contact lever assures positive contact with the switch point. All 
parts are nickeled. The same switch as is used on all FEDERAL Receiving Sets. 


Oe EIST $1.60 each 
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RADIO PLUGS 


No. 15 Universal Plug is a radical departure from the ordinary tele- 
phone plug. Unlike others of similar design, spade terminals, pin con- 
nections, stranded or solid wire may be used without soldering. 


Consists of only five simple parts—two highly finished bakelite 
moulded pieces, the plug with its connecting screws and a brass screw and 
collar for holding the two together. The connecting screw does not come 
in contact with electrical circuit in any way. 


The plug may be used for inserting head telephones, power supply, 
microphone transmitters, transmitting keys and for as many other purposes 
as the ingenuity of the radio operator may dictate. 


Womel5 .... Bane .. eos Sone ee eee $ .80 each 


No. 1428-W Plug is a two-circuit plug, very substantially made, and 
will stand a breakdown test of 500 volts. Rubber bushing on cord end 
prevents short circuiting of the telephone cord on the plug through ex- No. 1428-W 
cessive wear. 


No: 21428-W—Plain (brass <0 6: S225 a ee $2.00 each 
No. .1428-W—Silver: plated ican aehusete sie ee eee 2.50 each 


CRYSTAL DETECTOR 


The FEDERAL CRYSTAL DETECTOR is designed to meet the 
need for a simple, cheap and reliable detector. It will be found to have 
exceptional sensitivity, extreme ruggedness, complete accessibility of 
parts and extraordinary ease and permanency of adjustment. 


For the reception of radio telephone signals, it will be found unique 
in the intensity of signals that may be obtained by means of its use, 
and when used in connection with a vacuum tube amplifier, it will be 
found unrivalled in the intensity of the resulting signals and the quiet- 
ness of operation-of the system. 


It is built of the highest grade of materials. All parts are made 


FEDERAL adjustable and all parts and adjustments are completely exposed, so that 
TELEPHONE STELEGRAPH . F = 
—— any change in adjustment may be quickly and easily made. 


NowjAZ, UDetector-.. oc... cn cou ee ee ee each, $2.70 


No, 17-A Extra Crystalsyo. : 5 each,  .50 


HIGH FREQUENCY BUZZERS 
(Century) 


An exceptionally well designed high frequency buz- 
zer for wave meter, test set or laboratory use. 


Contact points are of pure platinum. Adjustment 


is obtained by means of two screws. 


No...168 Buzzers . sand « 2.9ie each, $2.50 


Armature “only foie. sito eee each, 1.00 
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RADIO JACKS 


Not 14212 WwW? No. 1422-W No. 1423-W 


The all around efficiency and reliable construction of FEDERAL Radio Jacks have caused them to be 
adopted as standard equipment in all types of radio apparatus. The frame is of nickeled brass, one-half inch wide, 
three fourths of an inch high; overall length three and one-half inches. The springs are made of highly tem- 
pered nickel silver. Pure silver contact points are used, thereby assuring the best possible electrical contact. 
The insulation is of phenol plate, known under such trade names as Formica, Bakelite or Redmanol. 


Each Jack is supplied with three washers which allows 
its use with panels of different thickness, viz: One eighth 
inch; three-sixteenths inch, and one-fourth inch. 


All FEDERAL Radio Jacks are designed for use with 
Nos. 15 and 1428-W Plugs. 


No. 1421-W—Open Circuit -....... See... oe. each $ .60 

DETECTOR © 2 STAGE AMPLIFIER No. 1422-W—Closed ib. ee: ee MS wie arene a each .70 

NOTE ; : Nio21423-W— Double eGircuit. 21... 5.0. 0s Bye sis odes each ___.80 
Y@ TICRLER OR VARIOMETER CONNECTION A = Bike GRID LEAK He Ae ANLOSTAT 4 

1): kien Se Rae con ae ae No. 1435-W—Filament Control ................ each _—.85 

ides tare ig = wetew trae cna yes No. 1438-W—Filament Control ................ each 100 


AUTOMATIC FILAMENT CONTROL JACK AND CIRCUITS 
(Patent applied for) | 


No. 1435-W Filament Control No. 1438-W Filament Control 


The FEDERAL automatic filament control jacks provide a convenient and rapid means for shifting the 
telephones from one stage to another. They are so connected as to cause the insertion of the telephone plug 
in any stage to light only those filaments required by that stage of amplification. Removal of the telephone plug 
immediately extinguishes all filaments and allows their relighting by the mere insertion of the telephone plug 
without adjustment of the filament rheostats. 


NOTE 

§'— To Prone Connection, Detector 
2@—To Detector JAcK. Fuament Contror 
3—To A Bat G VouTs 
4-—To B Bat 4070 GO Vots f 


A—Anmpurick Tuses 

R— Rreostart “18 

T—226-W orn “65 
TRANSFORMER 


DETECTOR & 2 STAGE Sel AN USING 


co 
_NoTE : FILAMENT i ig JACK 3 2 STAGE AMPLIFIER USING FILAMENT 
[e] cK 1 R 
= ees “tp Caplnong ot Chahta CONTROL JACKS 
hin 4 ap «emi L— “122 Gaw Lean 
° ArT 18 ro 30 Vou Am Ameuric u 
5—To ‘8 Bar 40 1060 abe vals rial oe gia ms 8 ae . 3 66 7 a ee 5 36 re e 
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HEAD TELEPHONES 


The sensitiveness and durable efficiency of the FEDERAL Head 
Telephone is peculiar to the FEDERAL Head Telephone alone. 
Twelve years of manufacturing Head Telephones, together with con- 
stant experimenting in order that they might attain a still higher degree 
of efficiency enables us to offer the FEDERAL Head Telephone which 
stands so high in the favor of all Radio enthusiasts. 


SPECIFICATIONS 


Weight—The total weight of the Nos. 
52-W and 53-W Head Telephones, complete 
with head band and cord is only 14 ounces. 
This unusually light weight is one of the 
factors which make these instruments so 
comfortable when worn for long periods of 
time. 


Head-Band—This feature is of the stand- 
ard Navy type, light in weight and com- 
fortable. May be readily bent to conform 
to the contour of the user’s head. Raising 
and lowering of the receivers on the band 
is easily accomplished. The large ear caps 
and light weight aluminum receiver cups 
promote wearing comfort. 


Cord—Full length, six feet. Covered with long-wearing mercerized cotton braid. Strain loops at ends 
remove wear from conductors and prevent open circuits. 


Coils—Correct design of cores makes possible, maximum “ampere-turns” so situated on the cores to produce 
maximum effect on diaphragms. Each coil is individually tested on a resistance measuring instrument. Inspec- 
tion makes impossible such defects as short-circuited turns, “grounds”, “opens” and insufficient turns. The 
tolerated variation of resistance of No. 53-W Head Telephones is less than 2%, and of the No. 52-W, less than 
3%. High grade enameled copper wire wound by skilled operators and checked by careful inspection assures 
permanent satisfactory results. 


Magnets—Only highest grade tungsten steel is used for magnets. FEDERAL magnet hardening methods 
assure the user of a lifetime of normal use without the loss of magnetism. The nature of the steel and processes 
result in maximum retentivity and permeability. FEDERAL head sets are equipped with double permanent 
magnets which feature promotes almost unlimited life with uniformity of operation. Two magnetic tests take 
place; the first, before assembly and after ageing; the second, after assembly has been completed. 


Diaphragms—Because of the peculiar clearness of tone produced by ferrotype steel diaphragms, FEDERAL 
has standardized on this material for Head Telephones. Each diaphragm is carefully micrometered for thickness. 
The clearances between diaphragm and magnet pole faces are scrupulously maintained by a process whereby 
the pole faces are ground after assembly. A careful inspection process requires each receiver to meet a rigid 
standard of precision. The two receivers in a double head set are adjusted to agree in tone quality. 


Now52-W sees. «onto Doubles. 0 ceo eae eee 3200 Ohms <>... eee each 3s" 23 t eee $9.00 
No; 53-Wireeee &... oes Double «s«. -ssase.&..--2200 Ohms = eee eee each 2b coher 7.00 
No. al Wee. 2324. ee INGE ovine are op ee ee 75 Ohms... So ee each “eee oan 4.20 
No: 54-W «....42... Single .... <.c1.sascen eee 1600 Ohms ... 06-8 each: oie © eee 6.00 


No. 50-W “27 soe eee Single: .....,coe a eee 1100 Ohms: 223-2 eee eee PACH! oe skh an ses 4.90 
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PLEIOPHONES 


An audible telephone designed for residence use. 


Where sufficient amplification is used to insure good 
signal volume the Pleiophone may be substituted for the 
head telephones and signals will be clearly audible through- 
out a room of moderate size. 


No extra batteries required. 


Mure iciophone .........5......-...... each, $18.00 


No. 406 Large petal type horn only .......... each, 8.00 
No. 401 


FEDERAL TRANSMITTING APPARATUS 


FEDERAL’S ability to design C. W. transformers, condensers, choke coils and microphones 
around the well-known FEDERAL high-grade exchange equipment enables the experimenter to 
secure long-lived, and efficient instruments. The rugged construction and workmanlike ap- 
pearance of such apparatus is quickly apparent to discriminating purchasers. The liberal FED- 
ERAL Guarantee, as explained on page 2, assures the user of satisfaction. 


FILTER COIL 


In order to smooth out the pulsations in the D. C. Supply, to 
keep the D. C. constant when modulating, and to prevent the high 
frequency from getting into the power transformer or generator, it 
is essential to employ a choke coil of proper design. The FED- 
ERAL No. 300-W 1.5 henry Filter Coil has a capacity of 800 milli- 
amperes, and is highly recommended for use with both transformer 
and generator plate voltage supply. 


AGS EE) DE 1 ee TT each, $7.50 


FILTER CONDENSERS 


These Condensers are especially designed for use in C. W. high [CONDENSER 
voltage circuits to smooth out the fluctuations, and are guaranteed to | 
withstand the direct current potential specified. 


No. 650-W. Tested to 650 volts (D.C.) Capacity 1 m. f. each, $1.65 
No. 1000-W. Tested to 1000 volts (D. C.) Capacity 1 m. f. each, 2.00 
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500 WATT C-W POWER COMBINATION TRANSFORMER 


The FEDERAL No. 315-W 500 Watt C. W. Power Combin- 
ation Transformer is designed to economically replace the usual 
motor generator set as a source of supply for plate potential. 
With the FEDERAL Filter circuit and two rectifier tubes it fur- 
nishes a dependable source of high voltage D. C., also a source 
of supply for oscillator and detector tube filaments. Primary, 60 
cycle, 110 volts. 


PLATE WINDING: Output 250 watts, 1160 volts between 
outer wires, under load, midtap at 580 volts. Equivalent of 6 
UV-202 tubes may be supplied. 


OSCILLATOR FILAMENT WINDING: Output 125 watts, 11 volts between outer wires, 
under load midtap at 5.5 volts. Four UV-202 tubes may be supplied. 

RECTIFIER FILAMENT WINDING: Output 125 watts, 11 volts under load. Four Ken- 
otrons or equivalent may be supplied. 


No. 315-W FEDERAL 500 Watt C-W Power Transformer ................... each, $32.00 


150 WATT FILAMENT LIGHTING TRANSFORMER 


The advantages of A. C. over storage batteries for filament heat- 
ing in C-W circuits are well known. Convenience and low cost of 
operation are features of the FEDERAL No. 311-W 150 Watt Fila- 
ment Lighting Transformer. This transformer has two windings, so 
that both rectifier and oscillator tube filaments may be heated. Oscil- 
lator Filament winding has a midtap. 


Oscillator and Rectifier Filament winding—75 Watt output. 
(Both windings alike) 


Terminal volts—11 volts under load. 


No. 311-W FEDERAL 150 Watt Filament Lighting Transformer ......... each, $15.00 


CURRENT POWER SUPPLY CIRCUIT 


M 300-W Filter Coil, N 1000-W 1 M. F. Condensers, T 315-W Power Transformers, Z Rectifier Tubes, E 
110V 60 Cycle A. C. 


110 VOLTS 
GO CYCLE 


TO PLATE 
CIRCUIT 


OSCILLATOR 
FILAMENT 


Dwe. 3731 


NEUTRAL POINT TO NEG. OF HIGH VOLT. SUPPLY 


DIAGRAM SHOWING CONNECTIONS FOR 3IS-Ww TRANS. 
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RADIO MICROPHONES 


Hand Desk Panel 
Microphone Microphone Mount 
Set Set Microphone 
Sets 


No. 260-W 


FEDERAL RADIO MICROPHONES are the result of extended research to 
produce the most efficient microphone for radio telephony. 


No. 260-W HAND SET—Exposed metal parts, nickel plated and highly pol- 
ished ; hard rubber corrugated handle. convenient hook for hanging up. By using 
this set, you will always have the microphone in proper position on account of 
the novel shape and position of the mouthpiece. Fitted with 6 foot cord. 


ee ale et Oe ee ae Ee oe aS $7.00 
No. 261-W-DESK SET—Pedestal and base black enamel. Microphone face 
Diateepolished-nickel, Pitted with 6 foot cord. aves... 40k... each, $6.50 


No. 262-W and No. 263-W—For panel mounting. Both are adjustable. No 
262-W, black japan pony arm. Nickel polished microphone. No. 263-W_ full 
Sah! OSES Te a a etic ees ee enn 1.7." tI ae a each, $5.25 


No. 264-W COMBINATION MICRO-TELEPHONE — An ideal Combin- 
ation, comprising a high wound telephone receiver and microphone. Switch in 

No. 264-W : : Shs eo ay Tyee sins ve +h 
Micro-T elephone handle for operating a magnetic send and receive aerial switch. quipped wit 
rE 5 () -CONCUCtODMHCORU 2 .. St ek. ere ete ow ne wie ee aE each, $14.00 


MODULATION TRANSFORMER 


The FEDERAL No. 254 Modulation Transformer super- 
sedes our former No. 236-W. This improved instrument will 
produce maximum possible volume with exceptionally good 
tone quality. Especially designed for interconnecting carbon 
button microphones of 30 to 250 ohms to the grid cricuit of 
vacuum tubes. The same high quality of distortionless per- 
formance of our No. 65 A. F. Amplifying Transformer exists 
in our new modulation transformer. From 100 to 200 milli- 
amperes may be safely passed by primary. 


No. 254 MODULATION TRANSFORMER ..... each, $7.50 


’ 


Hederal Telephone and Telegraph Co. 


Page 34 
FEDERAL STANDARD RADIO APPARATUS BULLETIN 130-W 


c ANTENNAS 


In the installation and the operation of a radio receiver it is of paramount importance that the part played 
by the antenna in the reception of radio signals be clearly realized and that every effort be bent toward having 
available the best antenna. While it is a fact that with the apparatus shown in this catalogue any type of an- 
tenna from the large, long, high, outdoor antenna to the small, compact, indoor loop may be used, the smaller 
antenna is made possible only by the use of a higher degree of amplification than will be required if a larger an- 
tenna were used. If it is borne in mind that the antenna merely serves to intercept the energy of the radio 
signals which are constantly passing to and fro over the surface of the earth and that the degree of effective- 
ness with which the antenna intercepts this signal energy and conducts it to the receiving apparatus proper is 
very nearly proportional to the height of the antenna, it will be easily understood that where loudest signals 
are to be secured, or where signals of a usable intensity are to be secured from stations at greatest distances, 
the antenna should be as high as possible above ground. By ground is not necessarily meant the actual phy- 
sical surface of the earth, but where the antenna is supported on a meta! structure the metal itself is in effect 
the ground, and the difference in height between the metal structure and the antenna proper is then the factor 
which determines the effectiveness of the antenna. Where the antenna is supported over structures either metal 
or of wood, or where trees or shrubbery or other material exist between the antenna and the ground, the 
effectiveness of the antenna is reduced by all these conditions. For this reason a careful survey of the sur- 
roundings for erecting the antenna will be well worth while if it results in the choice of the antenna location in 
such a way as to make it as high as possible above ground and removed from all surrounding structures, trees, 
etc. It is, of course, highly objectionable to have an antenna located close to other conductors, such as electric 
power wires, telephone lines, lightning rods, metal stacks, etc., and where the conditions surrounding the lo- 
cation of the antenna make its removal at a reasonable distance from such objectionable objects or structures 
impossible, a reduced effectiveness must be countenanced. Where the antenna is to be supported at its ends 
by trees or structures that in themselves are objectionable, the deleterious effect of the supports may be some- 
what reduced by bringing the ends of the antenna wire proper to within 10 or 15 feet of the point of support 
and connecting them with the supports by means of rope, cord or other insulating material and such 
an arrangement will usually be found to be well worth while insofar as the effect on the usefulness of the 
antenna is concerned. In order, therefore, that the maximum range and the loudest signals may be secured with 
a given receiver, the builder of the antenna should make his antenna as high as possible and as remote from 
all interfering structures or masses as is practicable and having done this he will be able to get signals with 
less expenditure for apparatus and more particularly for amplifying apparatus than were he to sacrifice the 
qualities of the antenna to mere ease or convenience of its erection. 


Under certain conditions, of course, it will be impossible to construct and install a good outdoor antenna; 
sometimes not sufficient space will be available, or perhaps no means of supporting a wire will be available, or 
perhaps what space there is available between the two supports for the antenna is occupied by buildings or high 
trees or other troublesome materials and under these conditions it will be necessary to use an indoor antenna bear- 
ing in mind the fact that these restrictions necessarily reduce the effectiveness for distance and for loudness of 
signals of which the receiver will be capable. The installer may then proceed to build himself an indoor antenna. 
This type of antenna, just as the outdoor type of antenna, will be more effective the greater its height above the 
ground and the less there is of interfering materials between it and the ground. Where an attic or other open 
space is available at the top of a house, the antenna may be supported on the rafters of such an attic or on the 
ceiling of the rooms, four or five wires the length of the house being sufficient to give the best antenna that 
one has a right to expect under these limited conditions and when such an antenna is used, particular care 
should be taken to keep the conductors, which constitute the antenna, away from metal, such as gas pipes, 
water pipes, electric wires, metal rain gutters and leader pipes. 


The receiving apparatus will almost invariably be located at a level considerably lower than that of the 
antenna and in order that the greatest effectiveness may be obtained, the wire connecting the antenna and the re- 


ceiver should be as short and as direct 
as possible. When an outdoor antenna 
is used, the wire which connects it with 
the receiver, commonly termed the lead- 
in wire, should enter the house directly 
above the receiving equipment, and 
drop down in a straight line to the re- 
ceiver, if that is at all possible. Where 
an indoor antenna is used, to bring 
about this short lead-in wire is usually 
more difficult, but it may very often 
be concealed within the walls of the 
room or lead directly through the floor 
so that it constitutes almost a vertical 
straight line from the antenna to the 
receiver and if pains are taken to se- 
cure the shortest possible length of lead 
wire any given antenna will, un- 
doubtedly give the loudest signals. 


TO EXTEND 10 FT 
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_ For these two types of antenna 
in which the antenna proper is not 
less than 35 feet from the ground 


